Chance-type fractures of the spine have been associated with seat-belt injuries in the pediatric population. Nonoperative management is appropriate in most cases of Chance fractures, but surgical intervention is occasionally warranted to deter progression of kyphosis and neurological deterioration. Internal fixation using pedicle screws has been widely used in the surgical repair of this injury. The authors report on a 6-year-old girl who suffered an L-2 Chance fracture with facet disruption, kyphosis, and significant posterior ligamentous injury. She underwent open reduction and internal fixation using Songer cable wiring augmented with bilateral lamina plating. At the 18-week follow-up, she continued to be free of any neurological deficits and her alignment was stable on plain radiographs of flexion-extension. The authors have therefore described a feasible option in the surgical management of Chance-type fractures in the pediatric spine. Thus, bilateral lamina plates (Synthes Maxillofacial System) were placed between the L-1 and L-2 laminae (Fig. 3) . Decortication was then performed followed by insertion of demineralized bone matrix substrate (Synthes, Inc.) as an onlay bone graft. The patient's postoperative recovery was unremarkable. She was discharged on postoperative Day 4 with a clamshell thoracolumbosacral orthosis brace. At her 18-week follow-up evaluation, plain radiographs of flexionextension (Fig. 4) demonstrated good fusion and normal alignment. Her neurological examination results remained normal, and the use of the brace was discontinued.
T he "seat-belt syndrome" in children is a well-documented entity describing visceral, vascular, and spinal injuries associated with children wearing seat belts who are involved in high-speed motor vehicle accidents. 12, 15, 19 The spinal component of the injury is typically a Chance fracture, a flexion-distraction injury characterized by a horizontal splitting of the neural elements. Several classifications of Chance fractures have been proposed, and diagnosis has been facilitated by CT and MR imaging. 18 Treatment has historically involved immobilization with the use of an external orthosis (bracing), but when surgery is required, pedicle screw fixation appears to be favored. We present the case of a child with a lumbar Chance fracture who underwent successful reduction and fixation using Songer cable and lamina plates.
Case Report
History and Presentation. This 6-year-old girl was a rear passenger involved in a high-speed motor vehicle accident while wearing her seat belt. Upon presentation to the pediatric trauma unit, her only complaint was abdominal and lower-back pain. She did not have a "belt sign." Her vital signs were within normal limits. A neurological examination revealed no neurological deficits. There was no malalignment on examination of the axial spine but she did have point tenderness in the midback area. She had no abdominal injuries. Plain radiographs of the spine revealed a wedge deformity at L-2, which prompted further investigation using a CT scan (Fig. 1) . A horizontal fracture through the L-2 body, pedicles, and posterior elements was evident, consistent with a Chance fracture. There was also evidence of a disrupted perched facet on the left, and sagittal reconstruction images demonstrated a kyphotic deformity. Magnetic resonance imaging revealed an acute compression deformity at L-2 with an increased signal abnormality on the T2-weighted image of the vertebral body. There was also an increased signal in the interspinous ligament and posterior soft tissue (Fig. 2 ).
Operation and Postoperative Course. Given the extent of the ligamentous injury, the perched facet, and the presence of a kyphotic deformity, a decision was made with the family to proceed with surgical intervention. The patient was taken to the operating room and a standard exposure of the posterior elements of T-12 through L-3 was performed. There was clear disruption of the supraspinous and intraspinous ligaments at the L1-2 level. The left L1-2 facet was also disrupted.
Given the child's age and small stature, the use of pedicle screws was not considered. Instead, the fracture was reduced and realigned by drilling the perched facet and applying interspinous cable wiring. A drill hole was made at the L-1 spinous process and a Songer cable (Pioneer Surgical Technology) was run between the L-1 and L-2 spinous processes. Correction of alignment was achieved and verified by fluoroscopy. Keeping in mind that wiring alone does not always limit axial rotation, 13 a decision was made to augment the construct with bilateral lamina plates.
Thus, bilateral lamina plates (Synthes Maxillofacial System) were placed between the L-1 and L-2 laminae (Fig. 3) . Decortication was then performed followed by insertion of demineralized bone matrix substrate (Synthes, Inc.) as an onlay bone graft.
The patient's postoperative recovery was unremarkable. She was discharged on postoperative Day 4 with a clamshell thoracolumbosacral orthosis brace. At her 18-week follow-up evaluation, plain radiographs of flexionextension (Fig. 4) demonstrated good fusion and normal alignment. Her neurological examination results remained normal, and the use of the brace was discontinued.
Discussion
Chance fracture was originally described as a "horizontal splitting of the spine and neural arch." 5 This lesion is now recognized as a flexion-distraction type injury that involves splitting of either the soft tissue, the bone tissue, or both. 3, 5 The occurrence of Chance fractures of the lower spine as part of the seat-belt syndrome in the pediatric population is well described. 12, 15, 19 The seat belt, in effect, acts as a fulcrum over which the upper body flexes and distracts. The center of gravity in children is higher than that of adults, rendering them more prone to this type of injury. Several classification schemes have been devised for both adult and pediatric Chance fractures, with an emphasis on whether the horizontal splitting is through the bone tissue, the ligamentous and soft tissue, or both. 8, 9, 11 Published reports on the management of pediatric Chance fractures consist of case reports and small patient series. 1, 4, 7, 14 The original treatment recommended by Chance was reduction in hyperextension and immobilization in a cast. Most investigators have reported good results using such conservative management. 16, 17 These original recommendations, however, were based on bone splitting as the main feature of these fractures, demonstrated by plain radiographs. Magnetic resonance imaging, however, can now better delineate the extent of ligamentous and soft-tissue injury with or without bone lesions. Some authors have proposed internal fixation for such injuries. 6, 20, 21 Glassman and colleagues 10 reviewed 12 cases of Chancetype injuries in children < 16 years old. This group determined that bracing was an appropriate option for patients with < 20° of kyphosis. The 4 patients that failed bracing had > 20° of kyphosis initially, progressed to 30° of angulation on follow-up, and ultimately required surgical reduction and fixation. Delayed kyphotic progression with neurological deterioration, however, has been reported but is rare. 2 In our case, a hyperextension case would have been well-tolerated and may have provided satisfactory results, but the extent of anterior and posterior ligamentous disruption on MR imaging, in addition to the disrupted facet and kyphotic deformity, led us to favor surgical intervention.
Pedicle screw fixation has been reported in the treatment of pediatric and adolescent Chance-type fractures. Given that the pedicle size at the L-1 to L-3 levels was 3.5 mm, which is near the lowest acceptable size for safely inserting pedicle screws in pediatric thoracolumbar fractures, and given our desire to limit fixation to a single motion segment, we did not elect to use the pedicle screw fixation technique. Instead, reduction was achieved by drilling the facet and Songer wiring was used for stabilization. The construct was then fortified with bilateral lamina plates. The followup radiographs demonstrated good alignment and no instability on lateral radiographs of flexion-extension. When skeletal anatomy or immaturity precludes pedicle screw fixation, other surgical techniques must be used in the treatment of pediatric Chance-type fractures. Cable wiring with lamina plate augmentation can be used to preserve alignment, limit construct size, and achieve spinal fusion. Longer clinical and radiographic follow-up will be necessary to assess the effectiveness of this technique. This treatment modality represents one of several treatment options in pediatric Chance fractures.
